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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to an optical disk, 
and more particularly, to a single-substrate multi-layer 
optical disk for read-only storage media and phase 
change rewritable storage media. 

Description of the Related Art 

[0002] Optical disks suitable for large capacity are 
classified as a read-only type, a write-once type and a 
rewritable type. 

[0003] The read-only type optical disks are used as 
compact-disk read-only memories (CD-ROM) in per- 
sonal fields and image compressing technology such as 
Moving Picture Image Coding Experts Group Phase 2 
(MPEG2). Also, the read-only type optical disks are 
used as laser disks for high definition television (HDTV). 
The read-only type optical disks are needed to be more 
integrated with increased capacity. 
[0004] The write-once type optical disks can be writ- 
ten to by users. The write-once type optical disks are 
used, for example, as external memories for computers, 
document files and image files. The write-once type op- 
tical disks are also needed to be more integrated with 
increased capacity. 

[0005] The rewritable type optical disks can be written 
to and erased repeatedly by users. Also, the rewritable 
type optical disks are used, for example, as external 
memories of computers, document files and image files. 
The rewritable type optical disks are further divided into 
phase change rewritable optical disks using a phase 
change of a recording layer and magneto-optical disks 
using a change of magnetization direction of a magnetic 
layer. The rewritable type optical disks are also needed 
to be more integrated with increased capacity. 
[0006] Generally, the read-only type optical disk in- 
cludes a grooved substrate and a reflecting metal layer 
made of aluminum alloy formed thereon. The write-once 
optical disk includes a low melting temperature metal 
layer made of metal alloy of Te, Bi, Se or Sn, or a dye 
active layer having an absorption characteristic coated 
on asubstrate. The phase change rewritable optical disk 
includes a recording layer made of GeSbTe, InSbTe, 
InSe, InTe, AsTeGe, TeOx-GeSn, TeSeSn, SbSeBi or 
BiSeGe. The magneto-optical disk includes a metal al- 
loy of rare earth metal such as Tb, Gd, Dy or Ho and a 
transition metal such as Fe, Co or Ni sandwiched by 
transparent passivation layers made of SiN or the like. 
The layers used herein are deposited by a resistance 
heating vacuum evaporation method, an electron beam 
vacuum evaporation method, a sputtering method, or a 
spin coating method. 

[0007] In order to increase the integration and capac- 



ity of optical disks, a prior art single-substrate single- 
layer optical disk, which is called a partial read-only 
memory (ROM) disk, was known in which a substrate of 
the disk is divided into three areas: a read-only area, a 

5 write-once area and a rewritable area (see: "Erasable 
Optical Disc", Trikeps Co., Ltd., pp. 249, 1993). 
[0008] In the above-mentioned prior art single-sub- 
strate single-layer optical disk, however since the three 
areas are arranged two-dimensionally in the substrate, 

10 it is actually impossible to increase the integration and 
capacity. 

[0009] A prior art dual-substrate dual-layer optical 
disk includes two substrates each having a recording 
layer formed thereon. 

15 [0010] In the above-mentioned prior art dual-sub- 
strate dual-layer multi-optical disk, however, the disk 
has to be read from both sides, which requires separate 
disk drive units. This also increases the manufacturing 
cost and makes the control complex. 

20 [001 1 ] A first prior art single-substrate multi-layer op- 
tical disk includes a plurality of read-only type recording 
layers capable of being read from a single side (see: 
Kurt A. Rubin et al., "Multilevel Volumetric Optical Stor- 
age", SPIE Vol. 2338, pp. 247-253, 1994). 

25 [0012] The above-mentioned first prior art single-sub- 
strate multi-layer optical disk, however, is only for read- 
only storage. 

[0013] A second prior art single-substrate multi-layer 
optical disk includes a read-only type recording layer 

30 and a phase change rewritable recording layer (see: K. 
Nishiuchi et al., "Dual-Layer Optical Disk with Phase 
Change Rewritable and Read Only Layers", Extended 
Abstract of JSAP, pp. 959, 1995). 
[0014] In the above-mentioned second prior art sin- 

35 gle-substrate multi-layer optical disk, however, since the 
read-only type recording layer is formed over a sub- 
strate, and the phase change rewritable recording layer 
is formed over the read-only type recording layer, a re- 
flecting layer for the read-only type recording layer 

40 needs to be transparent, so that data detection from the 
read-only type recording layer is unreliable. Also, it is 
difficult to form the phase change rewritable recording 
layer after the formation of the read-only type recording 
layer. 

45 

SUMMARY OF THE INVENTION 

[0015] It is an object of the present invention to pro- 
vide a reliable single-substrate multi-layer optical disk 
50 for read-only storage and phase change rewritable stor- 
age. 

[0016] According to the present invention, an optical 
disk includes a transparent rigid substrate, a phase 
change rewritable optical recording medium formed on 
55 the transparent rigid substrate, a transparent spacer 
formed on the phase change rewritable optical record- 
ing medium and having a grooved surface for storing 
information, and a reflecting layer formed on the 
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grooved surface of the transparent spacer. The grooved 
surface of the transparent spacer and the reflecting lay- 
er form a read-only optical recording medium. 
[0017] Since the reflecting layer does not need to be 
transparent, the reflecting layer can be made of metal 
in the same way as the conventional CD-ROM, so that 
the data detection of the read-only optical recording me- 
dium can be reliable. Also, since the read-only recording 
medium can be formed after the formation of the phase- 
change rewritable optical medium, it is easy to manu- 
facture the optical disk. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The present invention will be more clearly un- 
derstood from the description as set forth below, with 
reference to the accompanying drawings, wherein: 

Fig. 1 is a cross-sectional view illustrating an em- 
bodiment of the optical disk according to the present 
invention; 

Fig. 2 is a detailed cross-sectional view of the phase 
change rewritable recording medium of Fig. 1 ; and 
Fig. 3 is across-sectional view illustrating an optical 
disk to which the optical disk of Fig. 1 is applied. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] In Fig. 1, which illustrates an embodiment of 
the present invention, reference numeral 1 designates 
a transparent rigid substrate made of polycarbonate 
which is about 130 mm in diameter, about 1 .2 mm thick 
and has a track pitch of about 1.0 jum. Also, a phase 
change rewritable recording medium 2 is formed on the 
substrate 1 . The phase change rewritable recording me- 
dium 2 will be explained later in detail. Note that the sub- 
strate 1 can be made of transparent resin or glass. 
[0020] A transparent spacer 3 made of about 25 |um 
thick ultravioletsetting resin is formed on the phase 
change rewritable medium 2 by a spin coating method. 
That is, the ultravioletsetting resin is coated on the 
phase change rewritable medium 2, and read-only in- 
formation is transferred by a transparent stamper (not 
shown) to the ultravioletsetting resin, so that grooves 
(pits) 4 corresponding to the read-only information are 
formed on the surface of the ultravioletsetting resin. 
Then, the ultravioletsetting resin is hardened by ultravi- 
olet radiation, and the transparent stamper is removed 
therefrom. 

[0021 ] Further, a reflecting layer 5 made of about 1 50 
nm thick Al alloy is formed on the grooved surface of the 
transparent spacer 3. 

[0022] In addition, an overcoat layer 6 made of about 
10 |um thick ultravioletsetting resin is coated on the re- 
flecting layer 5. 

[0023] An about 690 nm wavelength laser beam 7 or 
T is focused by a 0.55 numerical aperture objective lens 



8 or 8' at the phase change rewritable recording medium 
2 or at the read-only recording medium formed by the 
pits 4 and the reflecting layer 5. Note that, although the 
objective lenses 8 and 8' are illustrated, a single objec- 

5 tive lens is actually provided, so that the single object 
lens is moved to different locations as occasion de- 
mands, to realize the objective lenses 8 and 8'. 
[0024] Also, although the thickness of the substrate 1 
is so designed as to obtain a certain rigidity of the sub- 

10 strate 1 , the thickness of the substrate 1 is changed in 
accordance with the position and focal length of the ob- 
jective lens 8. In addition, the thickness of the substrate 
1 can be other values than the thickness of 1.2 \irr\ of 
the conventional compact disks. 

15 [0025] The phase change rewritable optical recording 
medium 2 is explained in detail next with reference to 
Fig. 2. 

[0026] A transparent lower passivation layer 21 made 
of about 230 nm thick ZnS-Si0 2 , a phase change re- 

20 cording layer 22 made of about 1 0 nm thick Ge 2 Sb 2 Te 5 , 
a transparent upper passivation layer 23 made of about 
1 8 nm thick ZnS-Si0 2 , a transparent reflecting layer 24, 
and a transparent interference layer 25 made of about 
120 |um thick ZnS-Si0 2 are deposited sequentially on 

25 the substrate 1 by a sputtering method. 

[0027] The transparent reflecting layer 24 can be 
made of about 60 nm thick silicon (Si) by a sputtering 
method using a silicon target in an argon atmosphere. 
Also, the transparent reflecting layer 24 can be made of 

30 about 75 nm thickgermanium (Ge) by a sputtering meth- 
od using a germanium target in an argon atmosphere. 
[0028] Further, the transparent reflecting layer 24 can 
be made of about 120 nm thick silicon oxide (SiO) by a 
reactive sputtering method using a silicon target in an 

35 argon/oxygen atmosphere. Or, the transparent reflect- 
ing layer 24 can be made of about 11 0 nm thick silicon 
nitride (SiN) by a reactive sputtering method using a sil- 
icon target in an argon/nitrogen atmosphere. 
[0029] In addition, the transparent reflecting layer 24 

40 can be made of about 100 nm thick germanium oxide 
(GeO) by a reactive sputtering method using a germa- 
nium target in an argon/oxygen atmosphere. Or, the 
transparent reflecting layer 24 can be made of about 95 
nm thick germanium nitride (GeN) by a reactive sputter- 

45 jng method using a germanium target in an argon/nitro- 
gen atmosphere. 

[0030] In the above-constructed phase change rewri- 
table optical recording medium 2, when the phase 
change recording layer 22 is crystal, the transmission of 

50 690 nm laser light is about 30 percent, while, when the 
phase change recording layer 22 is noncrystal, the 
transmission of 690 nm laser light is about 52 percent. 
[0031] The inventors have performed a writing oper- 
ation, an overwritting (erasing) operation and a repro- 

55 ducing operation upon the optical disk of Fig. 1 . 

[0032] First, the laser beam is focused by at the phase 
change rewritable optical medium 2 by a focus servo 
circuit (not shown) (see the reference numerals 7 and 8 
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of Fig. 1 ). Then, the phase change rewritable optical re- 
cording medium 2 was initialized. Then, the optical disk 
of Fig. 1 was rotated at a speed of 3600 rpm, and a signal 
having a frequency of 8.4 MHz and a duty ratio of 50 
percent was written onto a track at a radius of 30 nm of 
the optical disk of Fig. 1. Then, a signal having a fre- 
quency of 2.2 MHz and a duty ratio of 50 percent was 
overwritten onto the same track. In this case, in order to 
minimize the secondary harmonic distortion, the writing 
laser power was 1 2 mW, 1 1 mW, 1 1 .5 mW, 1 1 .5 mW, 1 0 
mW and 10.8 mW for the phase change rewritable op- 
tical recording medium 2 using Si, Ge, SiO, SiN, GeO 
and GeN, respectively, as the transparent reflecting lay- 
er 24, and also, the overwriting (erasing) laser power 
was 6 mW, 5.5 mW, 6 mW, 6 mW, 5 mW and 5.4 mW 
for the phase change rewritable optical recording medi- 
um 2 using Si, Ge, SiO, SiN, GeO and GeN, respective- 
ly, as the transparent reflecting layer 24. Finally, this 
track was produced, thus obtaining a reliable detection 
signal. 

[0033] Next, the laser beam was focused at the read- 
only recording medium (4, 5) by the focus servo circuit. 
Then, the optical disk of Fig. 1 was rotated at a speed 
of 3600 rpm to reproduce data on the read-only record- 
ing medium. In this case, the reproducing laser power 
was 0.8 mW, thus obtaining a reliable detection signal. 
[0034] In the above-constructed phase change rewri- 
table optical recording medium 2, it is preferable that the 
transmission of laser light be about 30 to 60 percent. 
That is, when the phase change recording layer 22 is 
made thick, for example, 15 nm thick, the transmission 
of laser light is reduced. In this case, when the phase 
change recording layer 22 is crystal, the transmission of 
690 nm laser light is about 22 percent, while, when the 
phase change recording layer 22 is amorphous, the 
transmission of 690 nm laser light is about 40 percent. 
[0035] Also, the inventors have performed a writing 
operation, an overwriting (erasing) operation and a re- 
producing operation upon the optical disk of Fig. 1, 
where the phase change recording layer 22 was 15 nm 
thick. 

[0036] First, the laser beam is focused at the phase 
change rewritable optical medium 2 by the focus servo 
circuit (see the reference numerals 7 and 8 of Fig. 1). 
Then, the phase change rewritable optical recording 
medium 2 was initialized. Then, the optical disk of Fig. 
1 was rotated at a speed of 3600 rpm, a signal having 
a frequency of 8.4 MHz and a duty ratio of 50 percent 
was written onto a track at a radius of 30 nm of the optical 
disk of Fig. 1 . Then, a signal having a frequency of 2.2 
M Hz and a duty ratio of 50 percent was overwritten onto 
the same track. In this case, in order to minimize the 
secondary harmonic distortion, the writing laser power 
was 12 mW, 11 mW, 11.5 mW, 11.5 mW, 10 mW and 
1 0.8 mW for the phase change rewritable optical record- 
ing medium 2 using Si, Ge, SiO, SiN, GeO and GeN, 
respectively, as the transparent reflecting layer 24, and 
also, the overwriting (erasing) laser power was 6 mW, 



5.5 mW, 6 mW, 6 mW, 5 mW and 5.4 mW for the phase 
change rewritable optical recording medium 2 using Si, 
Ge, SiO, SiN, GeO and GeN, respectively, as the trans- 
parent reflecting layer 24. Finally, this track was repro- 

5 duced, thus obtaining a reliable detection signal. 

[0037] Next, the laser beam was focused at the read- 
only recording medium (4, 5) by the focus servo circuit 
(see the reference numerals T and 8' of Fig. 1). Then, 
the optical disk of Fig. 1 was rotated at a speed of 3600 

10 rpm to reproduce data on the read-only recording me- 
dium. In this case, the reproducing laser power was 0.8 
mW, however, a reliable detection signal could not be 
obtained. 

[0038] The above-constructed transparent spacer 3 is 
15 preferably approximately 5 to 50 jam thick, in view of the 
focal length of the objective lens 9'. For example, if the 
transparent spacer 3 is 2 jum thick, when a reproducing 
operation is performed upon the read-only recording 
medium (4, 5), a reproducing operation may be per- 
20 formed upon the phase change rewritable optical re- 
cording medium 2. As a result, a reliable detection signal 
cannot be obtained. On the other hand, if the transpar- 
ent spacer 3 is 60 \xm thick, when a reproducing opera- 
tion is performed upon the read-only recording medium 
25 (4, 5), the laser beam 8' is focused at a location within 
the transparent spacer 3 apart from the read-only re- 
cording medium (4, 5). As a result, a reliable detection 
signal cannot be obtained. 

[0039] In Fig. 3, which illustrates a modification to 
30 which the optical disk of Fig. 1 is applied, two disk por- 
tions A and B, each having the same configuration, are 
adhered by an adhesive layer 9. In this case, the over- 
coat layer 6 of the disk portion A is adhered by the ad- 
hesive layer 1 0 to the overcoat layer 6' of the disk portion 
35 B. 

[0040] A writing, overwriting (erasing) or reproducing 
operation is performed upon the disk portion A by a laser 
beam incident from the substrate 1 . On the other hand, 
a writing, overwriting (erasing) or reproducing operation 
40 is performed upon the disk portion B by a laser beam 
incident from the substrate 1 '. 

[0041] As explained hereinabove, according to the 
present invention, since the reflecting layer does not 
need to be transparent, the reflecting layer can be made 
45 of metal in the same way as the conventional CD-ROM, 
so that the data detection of the read-only optical record- 
ing medium can be reliable. Also, since the read-only 
recording medium can be formed after the formation of 
the phase-change rewritable optical medium, it is easy 
50 to manufacture the optical disk. 



Claims 



20 
25 
30 
35 
40 
45 
50 

55 1. An optical disk comprising: 

a transparent rigid substrate (1 ); 

a phase change rewritable optical recording 
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medium (2) formed on said transparent rigid 
substrate; 

a transparent spacer (3) formed on said phase 
change rewritable optical recording medium 
and having a grooved surface (4) for storing in- 
formation; and 

a reflecting layer (5) formed on the grooved sur- 
face of said transparent spacer, 
the grooved surface of said transparent spacer 
and said reflecting layer forming a read-only re- 
cording medium. 

2. The optical disk as set forth in claim 1 , wherein said 
phase change rewritable optical recording medium 
comprises: 

a transparent lower passivation layer (21) 
formed on said transparent rigid substrate; 
a phase change recording layer (22) formed on 
said transparent lower passivation layer; 
a transparent upper passivation layer (23) 
formed on said phase change recording layer; 
a transparent reflecting layer (24) formed on 
said transparent upper passivation layer; and 
a transparent interference layer (25) formed on 
said transparent reflecting layer. 

3. The optical disk as set forth in claim 2, wherein said 
phase change recording layer is made of Ge, Sb 
and Te. 

4. The optical disk as set forth in claim 2, wherein each 
of said transparent lower passivation layer, said 
transparent upper passivation layer and said trans- 
parent interference layer is made of ZnS and Si0 2 . 

5. The optical disk as set forth in claim 2, wherein said 
transparent reflecting layer is made of Si. 

6. The optical disk as set forth in claim 2, wherein said 
transparent reflecting layer is made of Ge. 

7. The optical disk as set forth in claim 2, wherein said 
transparent reflecting layer is made of SiO. 

8. The optical disk as set forth in claim 2, wherein said 
transparent reflecting layer is made of SiN. 

9. The optical disk as set forth in claim 2, wherein said 
transparent reflecting layer is made of GeO. 

10. The optical disk as set forth in claim 2, wherein said 
transparent reflecting layer is made of GeN. 

11. The optical disk as set forth in claim 2, wherein 
transmission of laser light for said phase change re- 
writable optical recording medium is approximately 
30 to 60 percent. 



12. The optical disk as set forth in claim 1 , wherein said 
transparent spacer is made of lightsetting resin. 

13. The optical disk as set forth in claim 12, wherein 
5 said transparent spacer is approximately 5 to 50 

jLim. 

14. The optical disk as set forth in claim 1 , wherein said 
reflecting layer is made of metal. 

10 

15. An optical disk comprising first and second disk por- 
tions (A, B) adhered by an adhesive layer (9), 

each of said first and second disk portions corn- 
's prising: 

a transparent rigid substrate (1 , V); 

a phase change rewritable optical recording 

medium (2, 2') formed on said transparent rigid 

substrate; 

20 a transparent spacer (3, 3') formed on said 

phase change rewritable optical recording me- 
dium and having a grooved surface (4, 4') for 
storing information; 

a reflecting layer (5, 5') formed on the grooved 
25 surface of said transparent spacer, the grooved 

surface of said transparent spacer and said re- 
flecting layerforming a read-only recording me- 
dium; and 

an overcoat layer (6, 6') formed on said reflect- 
30 ing layer, 

said overcoat layer of said first disk portion and 
said overcoat layer of said second portion being 
adhered by said adhesive layer. 

35 16. The optical disk as set forth in claim 15, wherein 
said phase change rewritable optical recording me- 
dium comprises: 

a transparent lower passivation layer (21) 
40 formed on said transparent rigid substrate; 

a phase change recording layer (22) formed on 
said transparent lower passivation layer; 
a transparent upper passivation layer (23) 
formed on said phase change recording layer; 
45 a transparent reflecting layer (24) formed on 

said transparent upper passivation layer; and 
a transparent interference layer (25) formed on 
said transparent reflecting layer. 

50 17. The optical disk as set forth in claim 2, wherein said 
phase change recording layer is made of Ge, Sb 
and Te. 

18. The optical disk as set forth in claim 16, wherein 
55 each of said transparent lower passivation layer, 
said transparent upper passivation layer and said 
transparent interference layer is made of ZnS and 
Si0 2 . 
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Patentanspruche 

1. Optische Platte, mit: 

5 einem lichtdurchlassigen, starren Substrat (1); 

einem wiederbeschreibbaren optischen Auf- 
zeichnungsmedium (2) mit Phasenanderung, 
das auf dem lichtdurchlassigen, starren Sub- 
strat gebildet ist; 

10 einer lichtdurchlassigen Zwischenlage (3), die 

auf dem wiederbeschreibbaren optischen Auf- 
zeichnungsmedium mit Phasenanderung ge- 
bildet ist und eine gerillte Oberflaehe (4) fur die 
Speicherung von Informationen besitzt; und 

15 einer reflektierenden Schicht (5), die auf der 

gerillten Oberflaehe der lichtdurchlassigen Zwi- 
schenlage gebildet ist, 

wobei die gerillte Oberflaehe der lichtdurchlas- 
sigen Zwischenlage und die reflektierende 
20 Schicht ein Nur-Lese-Aufzeichnungsmedium 

bilden. 



19. The optical disk as set forth in claim 16, wherein 
said transparent reflecting layer is made of Si. 

20. The optical disk as set forth in claim 16, wherein 
said transparent reflecting layer is made of Ge. 

21. The optical disk as set forth in claim 16, wherein 
said transparent reflecting layer is made of SiO. 

22. The optical disk as set forth in claim 16, wherein 
said transparent reflecting layer is made of SiN. 

23. The optical disk as set forth in claim 16, wherein 
said transparent reflecting layer is made of GeO. 

24. The optical disk as set forth in claim 16, wherein 
said transparent reflecting layer is made of GeN. 

25. The optical disk as set forth in claim 16, wherein 
transmission of laser light for said phase change re- 
writable optical recording medium is approximately 
30 to 60 percent. 

26. The optical disk as set forth in claim 15, wherein 
said transparent spacer is made of lightsetting res- 
in. 

27. The optical disk as set forth in claim 26, wherein 
said transparent spacer is approximately 5 to 50 
jum. 

28. The optical disk as set forth in claim 15, wherein 
said reflecting layer is made of metal. 

29. A method for controlling an optical disk including a 
transparent rigid substrate (1), a phase change re- 
writable optical recording medium (2) formed on 
said transparent rigid substrate, a transparent spac- 
er (3) formed on said phase change rewritable op- 
tical recording medium and having a grooved sur- 
face (4) for storing information, and a reflecting lay- 
er (5) formed on the grooved surface of said trans- 
parent spacer, the grooved surface of said transpar- 
ent spacer and said reflecting layer forming a read- 
only recording medium, comprising: 



2. Optische Platte nach Anspruch 1 , wobei das wie- 
derbeschreibbare optische Aufzeichnungsmedium 

25 mit Phasenanderung umfaGt: 

eine lichtdurchlassige untere Passivierungs- 
schicht (21), die auf dem lichtdurchlassigen, 
starren Substrat gebildet ist; 
30 eine Aufzeichnungsschicht (22) mit Phasenan- 

derung, die auf der lichtdurchlassigen unteren 
Passivierungsschicht gebildet ist; 
eine lichtdurchlassige obere Passivierungs- 
schicht (23), die auf der Aufzeichnungsschicht 
35 mit Phasenanderung gebildet ist; 

eine lichtdurchlassige reflektierende Schicht 
(24), die auf der lichtdurchlassigen oberen Pas- 
sivierungsschicht gebildet ist; und 
eine lichtdurchlassige Interferenzschicht (25), 
40 die auf der lichtdurchlassigen reflektierenden 

Schicht gebildet ist. 

3. Optische Platte nach Anspruch 2, wobei die Auf- 
zeichnungsschicht mit Phasenanderung aus Ge, 

45 Sb und Te hergestellt ist. 



35 



means (9) for performing a writing, erasing and 
reproducing operation upon said phase change 
rewritable optical medium by focusing a laser 
beam (8) at said phase change rewritable opti- 50 
cal medium; and 

means (9') for performing a reproducing oper- 
ation upon said read-only medium by focusing 
a laser beam (8') at said read-only medium. 



4. Optische Platte nach Anspruch 2, wobei die licht- 
durchlassige untere Passivierungsschicht, die licht- 
durchlassige obere Passivierungsschicht und die 
lichtdurchlassige Interferenzschicht aus ZnS und 
Si0 2 hergestellt sind. 

5. Optische Platte nach Anspruch 2, wobei die licht- 
durchlassige reflektierende Schicht aus Si herge- 
stellt ist. 



6. Optische Platte nach Anspruch 2, wobei die licht- 
durchlassige reflektierende Schicht aus Ge herge- 
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stellt ist. 

7. Optische Platte nach Anspruch 2, wobei die licht- 
durchlassige reflektierende Schicht aus SiO herge- 
stellt ist. 

8. Optische Platte nach Anspruch 2, wobei die licht- 
durchlassige reflektierende Schicht aus SiN herge- 
stellt ist. 

9. Optische Platte nach Anspruch 2, wobei die licht- 
durchlassige reflektierende Schicht aus GeO her- 
gestellt ist. 

10. Optische Platte nach Anspruch 2, wobei die licht- 
durchlassige reflektierende Schicht aus GeN her- 
gestellt ist. 

1 1 . Optische Platte nach Anspruch 2, wobei die Durch- 
lassigkeit fur Laserlicht des wiederbeschreibbaren 
optischen Aufzeichnungsmediums mit Phasenan- 
derung ungefahr 30 bis 60 Prozent betragt. 

12. Optische Platte nach Anspruch 1, wobei die licht- 
durchlassige Zwischenlage aus lichthartendem 
Harz hergestellt ist. 

13. Optische Platte nach Anspruch 12, wobei die licht- 
durchlassige Zwischenlage ungefahr 5 bis 50 \xm 
rniBt. 

14. Optische Platte nach Anspruch 1, wobei die reflek- 
tierende Schicht aus Metall hergestellt ist. 

15. Optisch Platte, die einen ersten und einen zweiten 
Plattenabschnitt (A, B), die durch eine Klebstoff- 
schicht (9) verklebt sind, umfaGt, 

wobei jeder der ersten und zweiten Plattenab- 
schnitte umfaGt: 

ein lichtdurchlassiges, starres Substrat (1, 1'); 
ein wiederbeschreibbares optisches Aufzeich- 
nungsmedium (2, 2') mit Phasenanderung, das 
auf dem lichtdurchlassigen, starren Substrat 
gebildet ist; 

eine lichtdurchlassige Zwischenlage (3, 3'), die 
auf dem wiederbeschreibbaren optischen Auf- 
zeichnungsmedium mit Phasenanderung ge- 
bildet ist und eine gerillte Oberflache (4, 4') zum 
Speichern von Informationen besitzt; 
eine reflektierende Schicht (5, 5'), die auf der 
gerillten Oberflache der lichtdurchlassigen Zwi- 
schenlage gebildet ist, wobei die gerillte Ober- 
flache der lichtdurchlassigen Zwischenlage 
und die reflektierende Schicht ein Nur-Lese- 
Aufzeichnungsmedium bilden; und 
eine Uberdeckungsschicht (6, 6'), die auf der 
reflektierenden Schicht gebildet ist, 



wobei die Uberdeckungsschicht des ersten 
Plattenabschnitts und die Uberdeckungs- 
schicht des zweiten Abschnitts durch die Kleb- 
stoffschicht verklebt sind. 

5 

16. Optische Platte nach Anspruch 15, wobei das wie- 
derbeschreibbare optische Aufzeichnungsmedium 
mit Phasenanderung umfaGt: 

10 eine lichtdurchlassige untere Passivierungs- 

schicht (21), die auf dem lichtdurchlassigen, 
starren Substrat gebildet ist; 
eine Aufzeichnungsschicht (22) mit Phasenan- 
derung, die auf der lichtdurchlassigen unteren 

15 Passivierungsschicht gebildet ist; 

eine lichtdurchlassige obere Passivierungs- 
schicht (23), die auf der Aufzeichnungsschicht 
mit Phasenanderung gebildet ist; 
eine lichtdurchlassige reflektierende Schicht 

20 (24), die auf der lichtdurchlassigen oberen Pas- 

sivierungsschicht gebildet ist; und 
eine lichtdurchlassige Interferenzschicht (25), 
die auf der lichtdurchlassigen reflektierenden 
Schicht gebildet ist. 

25 

17. Optische Platte nach Anspruch 16, wobei die Auf- 
zeichnungsschicht mit Phasenanderung aus Ge, 
Sb und Te hergestellt ist. 

30 18. Optische Platte nach Anspruch 16, wobei die licht- 
durchlassige untere Passivierungsschicht, die licht- 
durchlassige obere Passivierungsschicht und die 
lichtdurchlassige Interferenzschicht aus ZnS und 
Si0 2 hergestellt sind. 

35 

19. Optische Platte nach Anspruch 16, wobei die licht- 
durchlassige reflektierende Schicht aus Si herge- 
stellt ist. 

40 20. Optische Platte nach Anspruch 16, wobei die licht- 
durchlassige reflektierende Schicht aus Ge herge- 
stellt ist. 

21. Optische Platte nach Anspruch 16, wobei die licht- 
45 durchlassige reflektierende Schicht aus SiO herge- 
stellt ist. 

22. Optische Platte nach Anspruch 16, wobei die licht- 
durchlassige reflektierende Schicht aus SiN herge- 

50 stellt ist. 

23. Optische Platte nach Anspruch 16, wobei die licht- 
durchlassige reflektierende Schicht aus GeO her- 
gestellt ist. 

55 

24. Optische Platte nach Anspruch 16, wobei die licht- 
durchlassige reflektierende Schicht aus GeN her- 
gestellt ist. 
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25. Optische Platte nach Anspruch 1 6, wobei die 
Durchlassigkeit fur Laserlicht des wiederbeschreib- 
baren optischen Aufzeichnungsmediums mit Pha- 
senanderung ungefahr 30 bis 60 Prozent betragt. 

26. Optische Platte nach Anspruch 15, wobei die licht- 
durchlassige Zwischenlage aus einem lichtharten- 
den Harz hergestellt ist. 

27. Optische Platte nach Anspruch 26, wobei die licht- 
durchlassige Zwischenlage ungefahr 5 bis 50 jiim 
miBt. 

28. Optische Platte nach Anspruch 1 5, wobei die reflek- 
tierende Schicht aus Metall hergestellt ist. 

29. Verfahren zum Steuern einer optischen Platte, die 
ein lichtdurchlassiges, starres Substrat (1 ), ein wie- 
derbeschreibbares optisches Aufzeichnungsmedi- 
um (2) mit Phasenanderung, das auf dem licht- 
durchlassigen, starren Substrat gebildet ist, eine 
lichtdurchlassige Zwischenlage (3), die auf dem 
wiederbeschreibbaren optischen Aufzeichnungs- 
medium mit Phasenanderung gebildet ist und eine 
gerillte Oberflache (4) zum Speichern von Informa- 
tionen besitzt, sowie eine reflektierende Schicht (5), 
die auf der gerillten Oberflache der lichtdurchlassi- 
gen Zwischenlage gebildet ist, umfaBt, wobei die 
gerillte Oberflache der lichtdurchlassigen Zwi- 
schenlage und die reflektierende Schicht ein Nur- 
Lese-Aufzeichnungsmedium bilden, umfassend: 

Mittel (9) zum Ausfuhren einer Schreib-, Losch- 
und Wiedergabeoperation auf dem wiederbe- 
schreibbaren optischen Medium mit Phasen- 
anderung durch Fokussieren eines Laser- 
strahls (8) auf das wiederbeschreibbare opti- 
schen Medium mit Phasenanderung; und 
Mittel (9') zum Ausfuhren einer Wiedergabe- 
operation auf dem Nur-Lese-Medium durch Fo- 
kussieren eines Laserstrahls (8') auf das Nur- 
Lese-Medium. 



Revendications 

1. Disque optique comprenant : 

un substrat rigide transparent (1) ; 
un support d'enregistrement optique reinscrip- 
tible a changement de phase (2) forme sur ledit 
substrat rigide transparent ; 
une couche d'espacement transparente (3) for- 
mee sur ledit support d'enregistrement optique 
reinscriptible a changement de phase et ayant 
une surface a sillons (4) pour stocker des 
informations ; et, 

une couche reflechissante (5) formee sur la 



surface a sillons de ladite couche d'espace- 
ment transparente, 

la surface a sillons de ladite couche d'espace- 
ment transparente et ladite couche reflechis- 
5 sante formant un support de memoire morte. 

2. Disque optique tel que defini dans la revendication 

1, dans lequel ledit support d'enregistrement opti- 
que reinscriptible a changement de phase 

10 comprend : 

une couche de passivation inferieure transpa- 
rente (21) formee sur ledit substrat rigide 
transparent ; 

15 une couche d'enregistrement a changement de 

phase (22) formee sur ladite couche de passi- 
vation inferieure transparente ; 
une couche de passivation superieure transpa- 
rente (23) formee sur ladite couche d'enregis- 

20 trement a changement de phase ; 

une couche reflechissante transparente (24) 
formee sur ladite couche de passivation supe- 
rieure transparente ; et, 
une couche d'interference transparente (25) 

25 formee sur ladite couche reflechissante trans- 

parente. 

3. Disque optique tel que defini dans la revendication 

2, dans lequel ladite couche d'enregistrement a 
30 changement de phase est faite de Ge, Sb et Te. 

4. Disque optique tel que defini dans la revendication 
2, dans lequel chacune de ladite couche de passi- 
vation inferieure transparente, ladite couche de 

35 passivation superieure transparente et ladite cou- 
che d'interference transparente est faite de ZnS et 
Si0 2 . 

5. Disque optique tel que defini dans la revendication 
40 2, dans lequel ladite couche reflechissante transpa- 
rente est faite de Si. 

6. Disque optique tel que defini dans la revendication 
2, dans lequel ladite couche reflechissante transpa- 

45 rente est faite de Ge. 

7. Disque optique tel que defini dans la revendication 
2, dans lequel ladite couche reflechissante transpa- 
rente est faite de SiO. 

50 

8. Disque optique tel que defini dans la revendication 
2, dans lequel ladite couche reflechissante transpa- 
rente est faite de SiN. 

55 9. Disque optique tel que defini dans la revendication 
2, dans lequel ladite couche reflechissante transpa- 
rente est faite de GeO. 
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10. Disque optique tel que defini dans la revendication 
2, dans lequel ladite couche reflechissante transpa- 
rente est faite de GeN. 

11. Disque optique tel que defini dans la revendication 
2, dans lequel une transmission de lumiere laser 
pour ledit support d'enregistrement optique reins- 
criptible a changement de phase est approximati- 
vement de 30 a 60 pour cent. 

12. Disque optique tel que defini dans la revendication 
1 , dans lequel ladite couche d'espacement transpa- 
rente est faite de resine photosensible. 

13. Disque optique tel que defini dans la revendication 
12, dans lequel ladite couche d'espacement trans- 
parente a approximativement 5 a 50 jum. 

14. Disque optique tel que defini dans la revendication 
1 , dans lequel ladite couche reflechissante est faite 
de metal. 

15. Disque optique comprenantdes premiere etsecon- 
de parties de disque (A, B) collees par une couche 
adhesive (9), 

chacune desdites premiere et seconde parties 
de disque comprenant : 
un substrat rigide transparent (1, 1') ; 
un support d'enregistrement optique reinscrip- 
tible a changement de phase (2, 2') forme sur 
ledit substrat rigide transparent ; 
une couche d'espacement transparente (3, 3') 
formee sur ledit support d'enregistrement opti- 
que reinscriptible a changement de phase et 
ayant une surface a sillons (4, 4') pour stocker 
des informations ; 

une couche reflechissante (5, 5') formee sur la 
surface a sillons de ladite couche d'espace- 
ment transparente, la surface a sillons de ladite 
couche d'espacement transparente et ladite 
couche reflechissante formant un support de 
me moire morte ; et, 

une couche de revetement (6, 6') formee sur 
ladite couche reflechissante, 
ladite couche de revetement de ladite premiere 
partie de disque et ladite couche de revetement 
de ladite seconde partie etant collees par ladite 
couche adhesive. 

16. Disque optique tel que defini dans la revendication 
15, dans lequel ledit support d'enregistrement opti- 
que reinscriptible a changement de phase 
comprend : 

une couche de passivation inferieure transpa- 
rente (21) formee sur ledit substrat rigide 
transparent ; 



une couche d'enregistrement a changement de 
phase (22) formee sur ladite couche de passi- 
vation inferieure transparente ; 
une couche de passivation superieure transpa- 
5 rente (23) formee sur ladite couche d'enregis- 

trement a changement de phase ; 
une couche reflechissante transparente (24) 
formee sur ladite couche de passivation supe- 
rieure transparente ; et, 
10 une couche d'interference transparente (25) 

formee sur ladite couche reflechissante trans- 
parente. 

17. Disque optique tel que defini dans la revendication 
15 16, dans lequel ladite couche d'enregistrement a 

changement de phase est faite de Ge, Sb et Te. 

18. Disque optique tel que defini dans la revendication 
16, dans lequel chacune de ladite couche de pas- 

20 sivation inferieure transparente, ladite couche de 
passivation superieure transparente et ladite cou- 
che d'interference transparente est faite de ZnS et 
Si0 2 . 

25 19. Disque optique tel que defini dans la revendication 
16, dans lequel ladite couche reflechissante trans- 
parente est faite de Si. 

20. Disque optique tel que defini dans la revendication 
30 16, dans lequel ladite couche reflechissante trans- 
parente est faite de Ge. 

21. Disque optique tel que defini dans la revendication 
16, dans lequel ladite couche reflechissante trans- 

35 parente est faite de SiO. 

22. Disque optique tel que defini dans la revendication 
16, dans lequel ladite couche reflechissante trans- 
parente est faite de SiN. 

40 

23. Disque optique tel que defini dans la revendication 
16, dans lequel ladite couche reflechissante trans- 
parente est faite de GeO. 

45 24. Disque optique tel que defini dans la revendication 
16, dans lequel ladite couche reflechissante trans- 
parente est faite de GeN. 

25. Disque optique tel que defini dans la revendication 
50 16, dans lequel une transmission de lumiere laser 
pour ledit support d'enregistrement optique reins- 
criptible a changement de phase est approximati- 
vement de 30 a 60 pour cent. 

55 26. Disque optique tel que defini dans la revendication 
15, dans lequel ladite couche d'espacement trans- 
parente est faite de resine photosensible. 
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27. Disque optique tel que defini dans la revendication 
26, dans lequel ladite couche d'espacement trans- 
parente a approximativement 5 a 50 jum. 

28. Disque optique tel que defini dans la revendication 5 
1 5, dans lequel ladite couche reflechissante est fai- 

te de metal. 

29. Procede pour commander un disque optique in- 
cluant un substrat rigide transparent (1 ), un support 10 
d'enregistrement optique reinscriptible a change- 
ment de phase (2) forme sur ledit substrat rigide 
transparent, une couche d'espacement transparen- 

te (3) formee sur ledit support d'enregistrement op- 
tique reinscriptible a changement de phase et ayant 15 
une surface a sillons (4) pour stocker des informa- 
tions, et une couche reflechissante (5) formee sur 
la surface a sillons de ladite couche d'espacement 
transparente, la surface a sillons de ladite couche 
d'espacement transparente et ladite couche refle- 20 
chissante formant un support de memoire morte, 
comprenant : 

des moyens (9) pour executer une operation 
d'ecriture, d'effacement et de reproduction sur 25 
ledit support d'enregistrement optique reins- 
criptible a changement de phase par focalisa- 
tion d'un faisceau laser (8) sur ledit support op- 
tique reinscriptible a changement de phase ; et, 
des moyens (9') pour executer une operation 30 
de reproduction sur ledit support de memoire 
morte par focalisation d'un faisceau laser (8') 
sur ledit support de memoire morte. 
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Fig. 2 
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